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Project Background

» Hinkston Creek Watershed
Based Plan

= CWA 319 Project

" |n support of
KDOC/KDOW

= Several reaches within
the watershed were
identified as impaired for

fecal coliform,
sedimentation/siltation, {

and/or
nutrient/eutrophication

biological indicators

2012 Integrated Report to Congress on the
Condition of Water Resources in Kentucky




Hinkston Creek Watershed
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Outline

Onsite wastewater system
risk analysis

Riparian buffer assessment
and deficiency analysis

High-risk stream
channel assessment




Onsite Wastewater System Risk Analysis

» Malfunctioning septic systems are a concern for
nonpoint source (NPS) pollution in the watershed

http://www.pumperguys.com/septic-installation.php




Onsite Wastewater System Risk Analysis

» Areas of interest: Hinkston Creek
Watershed o
= Exclude publicly o Y-
serviced areas o

= Include areas within s
1-2 miles of publicly | ¢
serviced areas where
>1house/acre

» Spatial attributes:

" Household density
= Closeness to streams
Legend

=" Closeness to karst
to p O g ra‘p hy M atershed fometes fii\gﬁ;l;igﬁrviced Area

I Buffer (2 miles)

Mount Sterling

Miles




Onsite Wastewater Systems:
Risk Analysis Data

» Areas serviced by centralized wastewater treatment

= \Water Resources Information System, which is
supported by the Kentucky’s Area Development
District and KDOW

» Household density

= U.S. Census Bureau’s 2000 Census Block data
» Closeness to streams

= High resolution streams data layer created by the
United States Geological Survey (USGS) as part of the
National Hydrography Dataset

» Closeness to Karst topography

= Geologic data layer developed by the Kentucky
Geological Survey




Onsite Wastewater System Risk Analysis

Hinkston Creek

» Prioritization and Results Watershed

= Applied equal weight to| " g
each of the three ¢
attributes g

= Areas with highest
potential to contribute
NPS pollution to
streams and/or near-
surface groundwater

» Subseguent analyses
» Target for management

Mount Sterling

Priority Septic Area
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B High Priority
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reek _ E=Sewer Line

e B Publicly Serviced Area
I Buffer (2 miles)

Miles




Riparian Buffer Assessment and
Deficiency Analysis

» Analysis of riparian buffer deficiency served as a
method for identifying riparian areas throughout
the watershed that were either intact or impacted




Riparian Buffer Assessment and
Deficiency Analysis
» Area of Interest:

" Riparian areas

=50 or 100-ft stream
buffer

» Spatial attributes:

= Riparian buffer health
status
* Impacted = impacted

land use type, <30%
canopy cover

Legend

* Intact = >30% canopy Stream/River

£ Stream Buffer

cover




Riparian Buffer Assessment and
Deficiency Analysis: Data
» Buffered streams

= High resolution streams data layer created by the
United States Geological Survey (USGS) as part
of the National Hydrography Dataset

» Percent vegetation cover in buffer

= Data product used — Existing Vegetation Canopy

" From a Multi-Resolution Land Characteristics
Consortium (MRLC) mapping program known as
the Landscape Fire and Resource Management
Planning Tool (LANDFIRE)

= Procedures for development: satellite enabled
remote sensing, predictive landscape modeling




Riparian Buffer Assessment and
Deficiency Analysis

~

Harrison Co. Nicholas Co. Fleming Co.

Percent Buffer
Impacted =

deficiency
buffer

J

» Results

Watershed-wide:
/5% deficient
Subwatershed level:
45 to 100% deficient
» Highlight subwatersheds e
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High-risk Stream Channel Assessment

» |In a watershed with >90% riparian buffer
deficiency, It Is often a challenge to target initial
management efforts




High-risk Stream Channel Assessment
» Area of interest:

= 2 subwatersheds, with
>80% buffer deficiency
» Tailored analysis:

= Overlaid aerial imagery
with riparian deficiency

= Visually scanned
Impacted reaches

= Assessed the intensity
of Impact on riparian
areas based on the i
landcover context of the mmm

riparian buffer

Riparian Buffer Status
Hinkston Creek Watershed

lllll




High-risk Stream Channel Assessment

» Cattle access points

= Visible along some
reach segments from
the aerial imagery

= Evidence of bare
stream or pond bank

L Blacks Creek Subwatershed L]/ /
— River/Stream

— Cattle Access Points
Observable from 2010 Imagery




High-risk Stream Channel Assessment:
Data

» Riparian buffer deficiency

= Data derived by Tetra Tech during previous
analysis

= Used to focus attention on impacted buffers
» Landcover context

= National Agriculture Imagery Program (NAIP)
Imagery acquired during the agricultural growing
season in 2010

= Used to assess the intensity of impact based on
surrounding land cover




High-risk Stream Channel Assessment

» Impacted riparian areas were divided into four
levels of impact based on stress conditions
observable from the aerial imagery

4 Stress Conditions: A
- Proximity of intense tilling and/or grazing to the stream edge
- Evidence of cattle access points

g - Lack of tree or shrub cover in the riparian buffer y

» Best professional judgment was used to assign a
level of impact to each reach segment




High-risk Stream Channel Assessment
» Definition for each level of impact:

Level of
Impact

I

Low ! — Reaches that appear to be under low stress conditions. There is observable
evidence of riparian protection consisting of tree lines or considerable scrub/shrub
areas along both sides of the stream and/or evidence of intense tilling and/or
grazing is an acceptable distance from stream edges.

Moderate - Reaches that appear to be under slightly stressed conditions and are
surrounded by agricultural areas but there is observable evidence of riparian
protection. Evidence of riparian protection consists of an observable tree line or
scrub/shrub area along at least one side of the stream and/or intense tilling and/or
grazing do not appear to be directly adjacent to stream edges.

High - Reaches that appear to be under moderately stressed conditions and are
surrounded by agricultural areas but there is some observable evidence of riparian
protection. Evidence of riparian protection consists of an observable fence line
and/or intense tilling and/or grazing do not appear to be directly adjacent to stream
edges.

Very High - Reaches that appear to be under severely stressed conditions and are
surrounded by agricultural areas; there is no apparent riparian protection. Intense
tilling and/or grazing are directly adjacent to stream edges and/or there is a
noticeable cattle access point to the stream.

!Reaches identified
as having a low
level of impact may
have sources of
Impact that are not
visible from aerial
Imagery, such as
cattle access points
that are under the
tree canopy. Ground
truthing Is strongly
recommended for
these reaches

to ensure the correct
level of impact has
been captured.




High-risk Stream Channel Assessment

» Low level of
Impact (Level 1)

Legend
Impacted Riparian Buffer

Level of Impact
—4 - Very High
—1-Low

Impacted Riparian Buffer 0 25 50 100
— E— \cters

Example of Low Impact




High-risk Stream Channel Assessment

» Moderate level of
Impact (Level 2)

Legend

Impacted Riparian Buffer
Level of Impact

==/ - Very High

=2 - Moderate

=1-Low

Impacted Riparian Buffer
Example of Moderate Impact




High-risk Stream Channel Assessment

» High level of
Impact (Level 3)

Legend
Impacted Riparian Buffer
Level of Impact
—4 - Very High
3 - High
— 2 - Moderate

Impacted Riparian Buffer 0
Example of High Impact
1

3 UTM_Zone_16N




High-risk Stream Channel Assessment

» Very High level of
Impact (Level 4)

L Blacks Creek Subwatershed
Impacted Riparian Buffer

Level of Impact
—4 - Very High
—1-Low

Blacks Creek

Impacted Riparian Buffer
Example of Very High Impact
NAD_1983 UTM_Zone_16N

30 60
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High-risk Stream Channel Assessment

» Results — Blacks Creek
= Percent of Very High
Impact level (Level 4):
* 33% of total reach
length (35km)
= Percent of Low impact
level (Level 1):
* 48%

Impacted Riparian Buffer

Level of Impact
—4 - Very High

3 - High
— 2 - Moderate
—1-Low




High-risk Stream Channel Assessment
» Results — Boone Creek e

= Percent of Very High | imaceperien suter

Impact level (Level 4): |

— 2 - Moderate

e 220 of total reach —
length (74km)

= Percent of Low impact
level (Level 1):

* 65%

» |dentified parcel owners
for high-risk areas to
support BMP

Implementation efforts







Best Total Acres Type of Land Use | Number | Type of
B:,iﬂ?ﬂ“;ﬁ;’;znt Management Impacted by In?lrgacted by BMP | of Farm Esrm
Practice Units | BMP Installation Installation Animals | Animals
Stream Fencing 16,100 Feet 200 Pasture 125 Cattle
Stream Fencing 11,500 Feet 400 Pasture o0 Cattle
Stream Fencing 2,700 Feet 150 Pasture 20 Cattle
Stream Fencing 3,678 Feet 150 Pasture 20 Cattle
Heavy Use Area 1 HUA 40 Pasture 30 Cattle
Dump Cleanup 1 Waste Site 40 Pasture 30 Cattle
Stock Water Tank 1 Tank 150 Pasture o0 Cattle
Heavy Use Area 1T HUA 150 Pasture a0 Cattle
Stream Crossing 1 Crossing 40 Pasture 125 Cattle
Stock Water Tank 1 Tank 10 Pasture 125 Cattle
Stream Crossing 2 Crossings 10 Pasture o0 Cattle
Stock Water Tank 1 Tank 10 Pasture 20 Cattle
Stream Crossing 1 Crossing 10 Pasture o0 Cattle
Stock Water Tank 1 Tank 10 Pasture 20 Cattle
Stream Crossing 1 Crossing 150 Pasture 75 Cattle
Stock Water Tank 1 Tank 150 Pasture 75 Cattle
Stream Fencing 3,000 Feet 150 Pasture 75 Cattle
Heavy Use Area 1T HUA 100 Pasture 25 Cattle
Seeding 45Acres 45 Pasture 15 Cattle
Seeding 170 Acres 170 Pasture 20 Cattle
Stream Fencing 2012 feet 40 Pasture 20 Cattle
Stock Water Tank 1 Tank 40 Pasture 20 Cattle




Best Total Acres Type of Land Use | Number | Type of
B;?;ﬂ?cneaﬂzﬁ':nt Management Impacted by Infsacted by BMP | of Farm ggrm
Practice Units | BMP Installation Installation Animals | Animals
Stock Water Tank 2 Tanks 40 Pasture 20 Cattle
Stream Fencing {00 feet 10 Pasture 19 Caftle
Seeding 10 Acres 10 Pasture 8 Cattle
Stock Water Tank 2 Tanks 15 Pasture 40 Cattle
Heavy Use Area 1 HUA 10 Pasture 20 Cattle
Seeding 75 Acres 75 Pasture 30 Cattle
Stream Fencing 2,000 Feet 39 Pasture 2D Cattle
Stock Water Tank 1 Tank 10 Pasture 15 Cattle
Stream Fencing 1,800 Feet 250 Pasture 60 Cattle
Stock Water Tank 1 Tank 10 Pasture 60 Cattle
Stock Water Tank 1 Tank 20 Pasture 10 Cattle
Heavy Use Area 1 HUA 20 Pasture 10 Cattle
Seeding 39 Acres 39 Pasture 15 Cattle
Seeding 30 Acres 39 Pasture 19 Cattle
Stream Fencing 1,200 Feet 29 Pasture 15 Cattle
Seeding 200 Acres 200 Pasture 30 Caftle
Seeding 0 Acres 70 Pasture 30 Cattle
Stream Fencing 1,000 Feet 30 Pasture 20 Cattle
Stock Water Tank 1 Tank 30 Pasture 20 Cattle
Stream Crossing 1 Crossing 40 Pasture 15 Cattle




Thank you!

» Kentucky Division of Conservation
= Angie Windfield
= Crystal Renfro

» Kentucky Division of Water
= Jim Roe (Nonpoint Source)
= Brooke Shireman (Nonpoint Source)
= John Webb (Nonpoint Source)

= Ann Fredenburg (TMDL)
= Courtney Seitz (KPDES/Wet Weather)

» Conservation District Supervisors & Staff
= Montgomery, Bourbon, & Nicholas Counties
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